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Introduction: Few studies have analysed the nutritional habits, body composition and physical 
condition of young soccer players among different categories and further differentiating between 
males and females. Therefore, the aim was to analyze differences in food consumption habits, body 
composition parameters and physical performance among young soccer players. 
Material and Methods: A cross-sectional study was performed during the 2019-2020 competitive 
season. Forty-eight soccer players (16-18 years) were classified by age and sex into three groups: 
under 16 and under 18 years males (U16 and U18), and under 16 years females (U16 female). 
Food habits, anthropometry, body composition and physical performance variables were collected. 
A one-way analysis of variance (ANOVA) with least significant difference post hoc comparison (Bon-
ferroni correction) was used.  
Results: We found that U16 females consumed lower pork and bread and higher mollusk and 
shellfish than males (p<0.05). U16 males consumed less fruits (p<0.05) and more olive oil (p<0.05) 
than U16 females and had lower muscle mass in lower limbs than U18 male (p<0.05, ES=0.80-
0.96); males showed higher muscle mass in lower limbs (p<0.01, ES=1.80-2.59) and lower %fat 
than females (p<0.01, ES=1.73); and U18 males presented higher weight than females (p<0.01, 
ES=1.64). U18 males showed better performances (p<0.05-0.01, ES=0.90-1.38) in maximal sprint 
trials (40-m length), counter movements jumps (CMJ) and CMJ with dominant leg, maximal bilat-
eral horizontal jumps (HJ), HJ with dominant and non-dominant leg than U16 males. Males showed 
better results in linear straight sprint test (LSST, p<0.05; ES=1.66-5.16), change of direction ability 
(CODA, p<0.05; ES=2.82-5.46) and jumping (p<0.05; ES=1.60-4.12) performances.  
Conclusion: In conclusion, sex- and age- specific differences were detected in the healthier dietary 
practices and body composition parameter in youth of soccer players. Also, better physical perfor-
mances were found as age increases, except for CODA, and males exhibited higher performances 
in LSST, CODA and jumping than females. 
Keywords: Feeding Behavior; Body Composition; Nutrition Assessment; Exercise; Soccer; Sex Char-
acteristics.  
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Introducción: Pocos estudios han sido encontrados donde se analicen los hábitos nutricionales, la 
composición corporal y la condición física de jóvenes futbolistas entre diferentes categorías y dife-
renciando entre chicos y chicas. Por tanto, el objetivo fue analizar las diferencias en los hábitos de 
consumo de alimentos, los parámetros de composición corporal y el rendimiento físico en jóvenes 
futbolistas. 
Material y métodos: Se realizó un estudio transversal durante la temporada competitiva 2019-
2020. Cuarenta y ocho futbolistas (16-18 años) fueron clasificados por edad y sexo en tres grupos: 
menores de 16 y menores de 18 años masculinos (U16 y U18), y menores de 16 años féminas (U16 
femenino). Se recogieron variables de hábitos alimentarios, antropometría, composición corporal y 
rendimiento físico. Se utilizó un análisis de varianza de (ANOVA) de un factor con post hoc de Bonfe-
rroni.  
Resultados: Observamos que las chicas U16 consumieron menos carne de cerdo y pan y más mo-
luscos y mariscos que los chicos (p<0,05). Los chicos U16 consumieron menos frutas (p<0,05) y 
más aceite de oliva (p<0,05) que las chicas U16 y tuvieron menor masa muscular en miembros 
inferiores que los chicos U18 (p <0,05, ES=0,80-0,96); los chicos mostraron mayor masa muscular 
en miembros inferiores (p <0,01, ES=1,80-2,59) y menor porcentaje de grasa que las chicas 
(p<0,01, ES=1,73); y los chicos U18 presentaron mayor peso que las chicas (p<0,01, ES=1,64). Los 
chicos U18 mostraron mejores rendimientos (p<0,05-0,01, ES=0,90-1,38) en pruebas de sprint 
máximo (40 m de longitud), salto en contramovimiento (CMJ) y CMJ con pierna dominante, saltos 
horizontales bilaterales máximos (HJ), HJ con pierna dominante y no dominante que los chicos U16. 
Los chicos mostraron mejores resultados en los esprints (LSST, p<0,05; ES=1,66-5,16), el cambio 
de dirección (CODA, p<0,05; ES = 2,82-5,46) y los saltos (p<0,05; ES=1,60-4,12). 
Conclusión: En conclusión, se observaron diferencias por sexo y edad en las prácticas dietéticas y 
los parámetros de composición corporal en los jóvenes futbolistas. Además, mejor rendimiento fí-
sico a medida que aumentaba la edad, excepto para el CODA. Los chicos exhibieron mejores ren-
dimientos en LSST, CODA y saltos que las chicas. 
Palabras clave: Conducta Alimentaria; Composición Corporal; Evaluación Nutricional; Ejercicio 
Físico; Fútbol; Caracteres Sexuales.  
  
Rev Esp Nutr Hum Diet. 2021; 25 (Supl. 1): e1398                                 Freely available online - OPEN ACCESS 
Nutrition for Physical Activity and Sports 
4 
Esta obra está bajo una licencia de Creative Commons Reconocimiento-NoComercial-CompartirIgual 4.0 Internacional 




• Research question: Are there any differences in food consumption habits, body composition 
parameters and physical performance among youth categories and sex in soccer? 
• Key findings: Soccer players who belonged to the same academy reported differences in food 
intake patterns, body composition and physical performance according to age and sex groups.  
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INTRODUCTION 
Soccer is one of the most popular sport around the world in which an estimated 270 million people 
participate in the sport, in which male and female players need to exhibit an optimal physical con-
ditioning1, which is affected by the invisible training (i.e., other strategies than training plans) in 
the pursuit of optimizing athlete health and performance2. It is well known that eating habits3 as 
well as body composition4 are associated with physical performance among young athletes. In this 
sense, a proper diet optimizes not only sports performance and training-arising benefits, but also 
reduces the injury risk5, improves the recovery6 and optimizes growth and development7. There-
fore, an adequate physical training together with optimal nutrition help to achieve an adequate 
body composition and consequently improves sports performance8. Accordingly, it is essential to 
know the eating habits in young athletes.  
Previous research has determined the relevance of anthropometric profiles and body composition 
parameters as one of the factors that influence the identification, selection, and promotion of 
young talent players in soccer9, which could partially determine soccer player's future sporting 
career10. In addition, other authors have also observed that a better level of physical condition in 
young players, such as vertical jump, agility, sprint time or anticipation skill, allows them to in-
crease the possibilities of being selected for a professional youth team11,12. Thus, in addition to 
increasing the nutrition knowledge of athletes, it would be interesting for coach staffs to analyze 
the anthropometric profile, body composition and physical fitness in young soccer players. 
Up to date few studies have analyzed the nutritional habits, body composition and physical condi-
tion of young soccer players among different categories and further differentiating between males 
and females. Although it is known that well eating habits can meet the high physical demands of 
players and could be determinant for their future sporting success13, teams do not have specialized 
nutrition staff who accompany and adapt the young players’ nutrition to achieve better perfor-
mance and avoid injury. Knowing players’ nutritional habits could be of great interest for nutrition 
specialist to improve possible unhealthy dietary habits as well as give players more personalized 
nutritional education, with individualized tips for each player according to their nutritional require-
ments. This could translate into healthier dietary practices, a more optimal body composition, and 
thus lead to improved performance8,14. 
Considering the relevance of analyzing those aspects related with the nutrition, body composition 
and physical performance parameters to help players to improve their in-game soccer compe-
tence, the main aim of this study was to analyze the differences in food consumption habits, body 
composition parameters and physical performance among young soccer players by different age 
and sex groups. Our hypotheses were as follows: (1) there are differences in healthier dietary 
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practices between males and females, (2) better body composition and physical performance is 
exhibited by males and (3) older players demonstrate better physical performances.  
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MATERIAL AND METHODS 
Study design  
A cross-sectional study was performed. Testing sessions were carried out in two separate sessions 
during the 2019-2020 competitive season. During the first session, players performed linear 
sprinting straight tests (LSST) and change of direction ability (CODA) tests interspersed with 5 min 
of passive rest on a natural soccer pitch (i.e., 17-22ºC, 60-70% humidity), for which the players used 
soccer boots. During the second session, each player performed a food frequency questionnaire 
(FFQ), anthropometry assessment, body composition measurements from dual-energy X-ray 
absorptiometry (DXA) and jumping performances on laboratory conditions (i.e., 17-22ºC, 60-70% 
humidity). Prior to the testing sessions, researchers provided participants with graphic and direct 
instructions about how to successfully perform each test. All participants were familiarized with 
tests on at least one occasion before the test session during the week before the investigation and 
wore the normal soccer equipment. Participants had not reported any injuries throughout the two 
months prior to the test session and had been available in all training sessions during the previous 
four weeks. Players were advised not to perform any type of physical exercise during 48 h before 
the test session, and the participants were given advice to ensure they were fully hydrated and 
energized. Always before testing, a warm-up consisting of 5 min self-paced low intensity running, 
skipping exercises, strides, two 30 m sprints with and without changes of direction, and two vertical 
and horizontal jumps. 
Participants 
Forty-eight youth soccer players aged 16 to 18 years were enrolled in the study. Participants were 
split up into three groups based on their age group and category: under 16 years males (U16 
male), under 18 years males (U18 male), and under 16 years females (U16 female). All players 
trained at least three times a week and were involved in an official match every weekend. 
Participants belonged to the same soccer academy whose teams competed at national competitive 
level for each age category. Participants and parent -or tutors- were informed of the procedures, 
methods, benefits, and possible risks involved in the study before giving parent’s or tutor’s written 
consent. They were also informed of their right to voluntarily withdraw from the study at any given 
time. This investigation was performed in accordance with the Declaration of Helsinki (2013) and 
was approved by the Institutional Ethics Committee.  
Food consumption Measurement 
A semiquantitative FFQ with 136 food-items was used15. The questionnaire allowed participants to 
choose among the following frequency categories of intake: “never or less than one time per 
month”, “one to three times per month”, “one time per week”, “two to four times per week”, “five 
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to six times per week”, “one time per day”, “two to three times per day”, “four to five times per 
day” and “six or more times per day”. The FFQ was designed to assess dietary intake over the past 
year. Players answered the questionnaire under the supervision of a registered dietitian. The 
common portion size for each food item was obtained from the values in grams published 
elsewhere16 and the participants were asked how often they had consumed that unit on average 
over the previous year. Daily food consumption was estimated as frequency ! portion size for each 
consumed food item. This FFQ was previously validated in youth people17,18. 
Anthropometric Measurements  
Measures were carried out by trained personnel following standardized procedures19 where all 
participants were barefoot and wearing light clothes. Weight was measured to the nearest 0.1 kg 
using a digital balance (SECA, Hamburg, Germany) and height was measured to the nearest 0.1 
cm using a stadiometer (SECA, Hamburg, Germany). Body mass index (BMI) was calculated as 
weight (in kg) divided by squared height (in m). 
Body composition with DXA 
Whole body %Fat and muscle mass (kg) of lower limbs were obtained via DXA (Lunar Prodigy Primo, 
HE Healthcare, USA). The age-, gender- and ethnicity-specific reference data provided by the 
National Health and Nutrition Examination Survey (NHANES)20 were used. Calibration tests with a 
spine phantom were daily performed before taking any measurements. Participants were asked to 
avoid eating anything at least 2-hours before testing and to refrain from training. They were 
measured with minimum clothes and without jewelry and placed in a supine position in the center 
of the scanning area. Velcro straps were used to hold their feet in place with their toes pointed 
upwards. Their hands were placed flat on the table next to the hips. Both arms and hands were 
separated to the torso and hips respectively. All DXA scans were done during the afternoon and 
the evening (between 17:00-20:00 hours) and were conducted and analyzed by the same 
technician who had been fully trained in the operation of the scanner, the positioning of 
participants and the analysis of results according to the manufacturer´s guidelines. 
Physical performance 
Linear straight sprinting test (LSST): The LSST consisted of 2 maximal sprint trials of 40-m length 
(SPR40), interspersed with a 90-s rest period between sprints. Participants’ starting position was 
0.5 m behind the first timing gate (MicrogateTM Polifemo Radio Light, Bolzano, Italy). Soccer 
players were asked to run as fast as possible from the start line. They started when ready, thus 
eliminating reaction time21. The time was automatically activated as participants passed the first 
gate, that is, at the 0-m line. Split times were recorded at 5 m (SPR5) and 10 m (SPR10). The 
software Witty Manager (Microgate) was used to download the sprint test data. The three timing 
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gates were placed 0.4 m above the ground. The fastest trial was used for statistical analysis. 
Coefficient of variation (CV) for the LSST tests was calculated (SPR5: 2.74 ± 2.43 %, SPR10: 1.59 ± 
1.44 % and SPR40: 0.73 ± 0.54 %). 
Change Of Direction Ability (CODA): The 505-test consisted of sprinting forward to a line 5 m ahead 
and pivoted 180º with right leg (505-Right) and with left leg (505-Left) before returning to the start 
position22. A photocell (Microgate™ Polifemo, Bolzano, Italy) located over the start/finish line was 
used to record the time. Time measurement started and finished when the player crossed the line 
between the tripods. The fastest trial was used for further analysis, and CV for CODA tests was 
calculated (505-Right: 2.21 ± 2.25 % and 505-Left: 2.30 ± 2.25 %). 
Jumping: Two maximal bilateral counter movements jumps (CMJ) with dominant leg (CMJd) and 
non-dominant leg (CMJnd) were performed by each participant through an Optojump photocell 
system (Microgate, Bolzano, Italy). Each jump were separated by a 30 s rest, following the 
procedures of previous research23. In addition, players performed two maximal bilateral horizontal 
jumps (HJs), with dominant leg (HJd) and non-dominant leg (HJnd), starting from a standing 
position, swinging their arms and bending their knees to provide maximal forward drive. Using a 
metric tape measure, the jump-length measurement was determined from the take-offline to the 
nearest point of landing contact (i.e., back of the heels)24. The highest vertical and horizontal jump 
results were used for statistical analysis. CV for jumping tests was calculated (CMJ: 3.57 ± 2.64 %, 
CMJd: 5.18 ± 4.42 %, CMJnd: 5.81 ± 4.93 %, HJ: 2.61 ± 1.84 %, HJd: 3.20 ± 3.26 % and HJnd: 1.90 ± 
1.45 %) 
Statistical analysis 
Results are presented as means ± standard deviations (SD). The Kolmogorov–Smirnov and Levene 
tests were applied to evaluate the normal distribution of data and homogeneity of variances, re-
spectively. For those variables with normal distribution, parametric statistics were used. A one-way 
analysis of variance (ANOVA) with least significant difference post hoc comparison (Bonferroni cor-
rection) was used to examine the mean differences among the three age and sex groups (i.e., U16 
male, U18 male and U16 female) in the food consumption, anthropometric variables, body com-
position parameters, and physical performances. Pairwise comparisons were performed when a p-
value "0,05 for the comparison between age groups was observed. Practical significance was as-
sessed by calculating Cohen’s effect size (ES)25. ES of above 0.8, between 0.8 and 0.5, between 0.5 
and 0.2, and lower than 0.2 were considered large, moderate, small, and trivial, respectively. Data 
analysis was performed using the Statistical Package for the Social Sciences (IBM Corp. Released 
2017. IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.). Statistical significance 
was set at p < 0.05.  
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RESULTS 
The mean age for the forty-eight soccer players enrolled in the study was 16.48 ± 1.57 years, mean 
weight and mean height were 60.34 ± 9.04 kg and 1.69 ± 0.10 cm, respectively, and mean BMI was 
21.14 ± 2.06 kg/m2.  
Food intake, in grams per day, among the three age and sex groups is shown in table 1. U16 fe-
males recorded lower pork intake and higher mollusk and shellfish intake than U16 (p<0.01) and 
U18 male players (p<0.05). Moreover, U16 females consumed less bread than U16 and U18males 
(p<0.01). In addition, U16 males consumed less fruits (p<0.05) and more olive oil (p<0.05) in com-
parison to U16 females. Regarding beverages intakes, U18 males presented higher consumption 
of water than U16 females (p<0.01), U16 males the consumed higher natural fruit juice in compar-
ison to U18 males (p<0.01) and U18 males recorded higher consumption of soft drinks in compar-
ison to U16 males (p<0.05) and U16 females (p<0.05) 
Differences in the anthropometric variables and body composition parameters among age and sex 
groups are shown in table 2. U16 males had lower height, weight and muscle mass in lower limbs 
in comparison to U18 male players (p < 0.05, ES: 0.80 - 0.96). Moreover, U16 and U18 males 
showed higher height and muscle mass in lower limbs (p < 0.01, ES: 1.80 - 2.59) and lower %fat 
than U16 females (p < 0.01, ES: 1.73). Additionally, U18 males also presented significant higher 
weight in comparison to females (p < 0.01, ES: 1.64). 
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Table 1. Differences in the food consumption (in grams per day) among age and sex groups. 
 
 U16 Male 
(n = 16) 
Mean ± SD 
U18 Male  
(n = 20 
Mean ± SD 
U16 Female  
(n = 12) 




(U16 Male vs. 
U18 Male) 
P-value3 
(U16 Male vs. 
U16 Female) 
P-value4 
(U18 Male vs. 
U16 Female) 
Milk and dairy products 
Milk (all types) 431.10 ± 261.62 301.73 ± 173.52 467.50 ± 432.75 1.56 1.90, large 0.224    
Yogurt (all types) 127.22 ± 163.01 97.31 ± 105.02 76.36 ± 40.56 0.63 1.21, large 0.763    
Cheese low-fat 0.52 ± 0.80 1.79 ± 3.93 3.58 ± 6.54 1.87 0.37, small 0.726    
Cheese medium-high-fat 5.42 ± 6.05 10.70 ± 12.16 7.45 ± 9.42 1.32 0.76, moderate 0.502    
Meat, fish and eggs 
Beef 54.29 ± 26.39 41.83 ± 23.57 34.62 ± 22.26 2.42 2.36, large 0.101    
Chicken or turkey 50.86 ± 22.36 89.53 ± 82.06 66.75 ± 30.64 2.09 1.67, large 0.068    
Pork 43.53 ± 24.97 35.82 ± 36.42 19.09 ± 6.33 2.49 1.55, large 0.006* 0.205 0.001** 0.039* 
Hamburger 9.55 ± 9.81 13.74 ± 10.64 17.08 ± 26.33 0.80 0.93, large 0.061    
Sausages and cold meat 27.24 ± 18.13 35.70 ± 23.72 40.00 ± 30.09 1.04 1.87, large 0.364    
Fish 91.24 ± 42.36 62.86 ± 47.64 82.33 ± 49.04 1.76 2.26, large 0.184    
Mollusk and shellfish 5.71 ± 4.23 6.69 ± 7.37 39.46 ± 101.46 1.95 0.32, small 0.043* 0.935 0.026* 0.023* 
Eggs 20.89 ± 9.16 57.94 ± 66.43 19.30 ± 14.03 4.29 1.00, large 0.089    
Legumes 
Beans 7.98 ± 5.45 6.15 ± 3.30 8.45 ± 6.39 1.00 1.27, large 0.419    
Lentils 10.15 ± 6.28 10.04 ± 8.64 8.80 ± 5.67 0.14 1.37, large 0.866    
Chickpeas 7.47 ± 2.52 5.52 ± 3.73 10.25 ± 7.49 3.87 1.27, large 0.222    
Cereals 
Rice (cooked) 14.66 ± 13.01 16.23 ± 13.40 14.47 ± 9.53 0.10 1.44, large 0.901    
Pasta (cooked) 20.94 ± 10.72 27.02 ± 13.42 22.72 ± 10.24 1.25 2.52, large 0.298    
Bread (all types) 127.33 ± 71.57 140.14 ± 61.26 40.91 ± 29.46 10.55 2.21, large 0.001* 0.892 0.003** 0.001** 
Cookies 26.30 ± 32.87 36.49 ± 35.05 23.07 ± 19.32 0.84 1.24, large 0.439    
Bakery products 10.38 ± 9.84 24.20 ± 29.42 22.05 ± 24.61 1.68 0.97, large 0.286    
Breakfast cereals 16.86 ± 43.24 24.11 ± 34.54 21.90 ± 23.65 0.19 0.75, moderate 0.829    
Pizza 6.59 ± 3.81 13.62 ± 11.12 15.13 ± 17.09 2.46 1.07, large 0.051    
Tubers, vegetables and fruits 
Fried potatoes 38.00 ± 27.63 43.97 ± 26.48 33.00 ± 36.65 0.53 1.77, large 0.589    
Potatoes 17.26 ± 15.19 22.39 ± 19.74 26.62 ± 33.04 0.61 1.20, large 0.747    
Vegetables (all) 251.98 ± 187.96 290.05 ± 215.16 234.14 ± 260.57 0.27 1.74, large 0.764    
Fruits (all) 207.81 ± 159.82 223.51 ± 151.36 376.8 ± 209.61 3.60 2.00, large 0.036* 1.000 0.049* 0.069 
Oils 
Butter 1.07 ± 2.62 1.21 ± 2.45 0.71 ± 1.22 0.18 1.13, large 0.757    
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Table 2. Differences in age, anthropometric measures and body composition parameters among age and sex groups. 
 
 U16 Male (n = 15) U18 Male (n = 16) U16 Female (n = 17) Pair comparisons (! %; ES, interpretation) 
 Mean ± SD CV Mean ± SD CV Mean ± SD CV U16 Male vs. U18 Male U16 Male vs. U16 Female U18 Male vs. U16 Female 
Age (years) 15.67 ± 0.49 3.11 18.19 ± 0.75 4.12 15.59 ± 1.46 9.37 -13.85; 4.07, large** 0.51; 0.08, trivial 16.68; 2.35, large** 
Height (m) 1.71 ± 0.06 3.64 1.77 ± 0.07 4.04 1.59 ± 0.07 4.39 -3.11; 0.82, large* 7.47; 1.80, large** 10.93; 2.46, large** 
Weight (kg) 59.86 ± 7.69 12.85 66.90 ± 7.01 10.48 54.59 ± 8.00 14.66 -10.52; 0.96, large* 9.65; 0.67, moderate 22.54; 1.64, large** 
BMI (kg/m-2) 20.39 ± 1.73 8.47 21.46 ± 1.98 9.24 21.49 ± 2.33 10.84 -4.98; 0.58, moderate -5.14; 0.54, moderate -0.17; 0.03, trivial 
%Fat 15.95 ± 3.03 19.01 15.03 ± 3.48 23.15 27.85 ± 6.16 22.13 6.13; 0.28, trivial -42.71; 2.59, large** -46.02; 2.66, large** 
Muscle mass (kg) 17.02 ± 2.81 16.54 18.80 ± 1.66 8.85 12.93 ± 1.91 14.76 -9,49; 0,80, large* 31.58; 1.73, large** 45.38; 3.28, large** 
 
Note: SD: standard deviation; CV: coefficient of variation (%); ES: effect size; BMI: body mass index.  
* Significant level set at P<0.05; ** Significant level set at P<0.01 
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Table 3 presents the differences in the physical performances among age and sex groups. U18 
males showed better performances (p < 0.05-0.01, ES = 0.90 - 1.38) in SPR40, CMJ, CMJd, HJ, HJd 
and HJnd in comparison with U16 males. However, no significant differences (p > 0.05, ES = 0.36 - 
2.45) were observed in SPR5, SPR10, CODA test and CMJd between U18 males and U16 males. In 
addition, both males’ groups showed better performances in LSST (p < 0.05; ES = 1.66 - 5.16), 
CODA (p < 0.05; ES = 2.82 - 5.46) and jumping (p < 0.05; ES = 1.60 - 4.12) performances in com-
parison with U16 females. 
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Table 3. Differences in the players’ physical performances among age and sex groups. 
 U16 Male (n = 15) U18 Male (n = 16) U16 Female (n = 17) Pair comparisons (! %; ES, interpretation) 
 Mean ± SD CV Mean ± SD CV Mean ± SD CV U16 Male vs. U18 Male U16 Male vs. U16 Female U18 Male vs. U16 Female 
LSST 
SPR5 (s) 1.06 ± 0.08 7.13 1.04 ± 0.07 6.38 1.16 ± 0.04 3.76 2.49; 0.36, small -8.53; 1.66, large** -10.75; 2.27, large** 
SPR10 (s) 1.78 ± 0.10 5.65 1.73 ± 0.09 5.19 2.04 ± 0.07 3.57 2.71; 0.49, small -12.64; 2.97, large** -14.94; 3.74, large** 
SPR40 (s) 5.53 ± 0.23 4.22 5.25 ± 0.21 3.91 6.47 ± 0.27 4.14 5.50; 1.32, large** -14.39; 3.71, large** -18.85; 5.16, large** 
CODA 
505-Right (s) 2.28 ± 0.05 2.27 2.13 ± 0.07 3.05 2.59 ± 0.10 3.80 7.01; 2.45, large -11.99; 4.14, large* -17.76, 5.46, large** 
505-Left (s) 2.30 ± 0.06 2.42 2.25 ± 0.06 2.86 2.59 ± 0.15 5.72 2.39; 0.90, large -11.10; 2.82, large* -13.17; 3.21, large** 
Jumping 
CMJ (cm) 31.99 ± 6.12 19.12 38.01 ± 5.65 14.86 23.12 ± 3.77 16.31 -15.82; 1.02, large** 38.39; 1.80, large** 64.40; 3.16, large** 
CMJd (cm) 17.87 ± 3.77 21.13 20.19 ± 2.44 12.08 12.63 ± 2.59 20.51 -11.50; 0.75, moderate 41.47; 1.78, large** 59.85; 3.01, large** 
CMJnd (cm) 15.32 ± 4.10 26.75 18.52 ± 3.03 16.37 10.66 ± 1.71 16.08 -17.27; 0.90, large* 43.65; 1.60, large** 73.65; 3.31, large** 
HJ (m) 2.00 ± 0.16 8.20 2.16 ± 0.16 7.21 1.57 ± 0.13 8.47 -7.54; 1.02, large** 27.53; 2.91, large** 37.94; 4.12, large** 
HJd (m) 1.74 ± 0.12 7.15 1.88 ± 0.15 7.73 1.39 ± 0.11 7.84 -7.06; 0.98, large* 25.48; 3.03, large** 35.01; 3.83, large** 
HJnd (m) 1.60 ± 0.14 8.80 1.79 ± 0.13 7.30 1.33 ± 0.15 11.06 -10.48; 1.38, large** 20.49; 1.89, large** 34.59; 3.31, large** 
 
Note: SD: standard deviation; ES: effect size; CV: coefficient of variation (%); LSST: linear straight sprinting tests; SPR5: sprint in 5 m; SPR10: 
sprint in 10 m; SPR40: sprint in 40 m; RSA: repeated sprint ability; CODA; change of direction ability; CMJ: countermovement jump; CMJd: coun-
termovement jump with dominant leg; CMJnd: countermovement jump with non-dominant leg; HJ: horizontal jump; HJd: horizontal jump with 
dominant leg; HJnd: horizontal jump with non-dominant leg. * Significant level set at P<0.05; ** Significant level set at P<0.05
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The aim of this study was to analyze the differences in food consumption habits, anthro-
pometric profile, body composition parameters and physical performances among young 
soccer players by different age and sex groups. This is the first study analyzing these char-
acteristics in young players from different categories and differentiating males and fe-
males. The main results showed different food intake patterns, body composition and 
physical performance among age and sex groups, and gender and age specific differences 
in the ability of soccer players.  
An adequate nutrition has been shown to improve performance in athletes6. In our study, 
female showed a significantly lower consumption of pork, bread, olive oil and soft drinks 
in comparison with male, and a significantly higher consumption of seafood, natural fruit 
juice and fruits what may indicate a trend to control the diet more than boys and follow 
patterns that they consider healthier26. This pattern could be due to the combination of 
several factors as the idea of reaching or maintaining a specific weight, an ideal body im-
age or wanting to eat a healthy diet26. In our study, the main food groups consumed by 
boys (U16 and U18) are milk, meat, cereals, vegetables, and fruit. Between the two cate-
gories of males (U16 and U18), the main difference was that the older males reported a 
higher intake of soft drinks than the younger ones. In the same way, U16 males reported 
a higher intake of packed fruit juice than U18 males. These differences may be due to 
age10. Older boys choose their own eating pattern usually basis on a poor nutritional 
knowledge, while the younger ones depend to a greater extent on family or school pur-
chases, which may suppose a better dietary habit27. Moreover, an optimal hydration also 
plays an important role of sport performance of athletes. Without counting on hydration 
during sports practice, soccer players should drink at least 2.5 liters throughout the day28. 
In our study, male of both age groups met this recommendation, but not female, in whom 
low water consumption stood out. To assess food groups intake rather than macro/micro-
nutrients individually may be the best strategy to study the role of diet in young popula-
tion29. More studies analysing food groups intake in young soccer players are necessary, 
which would also allow to analyze food intake composition not only quantitatively, as 
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usual, but qualitatively. More studies analysing food groups or macro and micronutrient 
intake in young soccer players are necessary.  
Our results, regarding food intake habits, showed that food consumption correspond to 
what is expected for this population30,31. However, it does not mean that these patterns 
were adequate. As reported by Ruiz et al.14 nutritional intake in soccer players was not 
optimal and was poorer among the adult players than among the adolescents. A deficient 
intake has been documented in both male and female soccer players, and in fact, there is 
a unanimous agreement on the inadequate consumption32. This fact is repeated in young 
professional players who neither follow the most appropriate diet to optimize their perfor-
mance28.  
In young soccer players it is particularly necessary to ensure an optimal growth and muscle 
development as well as to achieve optimal body composition7,33. Therefore, an optimal 
food consumption and hydration is essential to maximize training adaptations. In this 
sense, since body composition is one of the main factors which can determine the likeli-
hood of success, strength and conditioning specialists could plan changes in body compo-
sition, measured as a lower fat mass and a higher muscle mass, to improve players’ phys-
ical performances. In our study, U16 and U18 males showed higher height and muscle 
mass in lower limbs and lower %fat than U16 females. These differences could be ex-
plained by physiological, biological, and hormonal mechanisms according to age34, such 
as a higher effect of estradiol on leptin and a low level of testosterone which contributes 
to an increase in adiposity35. In fact, boys seem to be relatively protected against fat mass 
gain than girls36. Likewise, pubertal stage could determine changes in body composition 
parameters in adolescents, mainly in girls, determining in part their %fat. In fact, girls with 
the same chronological age but with later maturation are still experiencing an increase 
in %fat36. On the other side, our results revealed no differences in %fat between U18 and 
U16 male players, which coincide with results obtained by other authors showing a signif-
icant %fat difference between age groups, but an inverse association with age37. On the 
other hand, muscle mass showed significant differences between U18 and U16, being 
lower in younger players, so the higher BMI was mainly due to the increase in fat-free mass. 
This situation, which coincides with that found by other authors37, could be due, in part, 
to growth and maturation38. 
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From a practical point of view, data collection related to %fat absolute values could be 
attended by strength and conditioning and nutrition specialists as reference values. As 
such, in our study, females obtained 27.85 ±6.2% of fat, that were like other studies carried 
out in female soccer, in which adolescents reported 26.8 ± 3.4% of fat39, mid-level adults 
registered 24.35 ± 7.3% of fat40 and top-level senior showed similar values [24.1 ± 0.8% of 
fat41, 24.5 ± 3.7%34]. Regarding to males’ %fat, values of 15.95 ± 3.03 % for U16 players 
and 15.03 ± 3.48% for U18 players were observed, being like those found in other European 
teams (16.5 ±3. % for U16 and 15.8 ±3.51% for U18)37, and similar to other players be-
longing to the third team Europa League professional football (16.5 ± 2.1% for U17)42. 
However, Bernal-Orozco et al.43 found a higher adipose mass in Mexican players reporting 
21.8 ± 2.9% for U-20 division and 22.3 ± 2.5 for U17 players. Not all studies were carried 
out with DXA (gold standard) as our study, but rather used the ISAK anthropometric profile 
with or without a complete profile, which may lead to differences. 
Regarding physical performance, previous literature has shown the importance of neuro-
muscular parameters, such as sprints, changes of directions and jumps, in the early stages 
in the development of players being able to determine the specific competence of top soc-
cer players12,44. In our study, U18 males showed better performances in SPR40, CMJ, 
CMJd, HJ, HJd and HJnd in comparison with U16 males. These results coincide with those 
reported by other authors who found that U16 players presented worst performance in 
the SPR40 and the best run in a repeated sprint ability test compared to U18 players45. 
In this line, previous research has shown that older youth players achieved higher peak 
velocity over 40 m distance than younger ones46. Regarding to the differences in vertical 
and horizontal jumps, previous research also found that older players presented higher 
CMJ performances than younger ones in Italian National players47. This difference seems 
to be due to the increase in power and FFM of the leg muscles, which occurs during ado-
lescence and which reaches its maximum upon with maturity48. On the other side, our 
results showed no significant differences for acceleration capacity (i.e., SPR5, SPR10) and 
CODA test between U18 males and U16 males. Likewise, Loturco et al.49 reported similar 
CODA throughout U15 and U17 age-categories in top-level players. Also, while no differ-
ences in sprint performances coincide with those reported by some authors45,50, Mendez-
Villanueva et al.51 found higher 10 and 20 m sprint results in U18 players than in U16 
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male soccer players which could be due to the variability in maturation in the different 
biomechanical and physiological factors involved. Considering the differences further re-
search would be necessary to be able to discriminate the physical performance among 
U16 and U18 age-categories. 
On the other side, both male groups showed better performances in LSST, CODA and jump-
ing performances in comparison with U16 females. These results agree with results re-
ported by Papaiakovou et al.52 who found differences between gender regarding sprint 
performance especially after the age of 15 years, when males had a greater and faster 
improvement. Respect to CODA test, previous studies have shown a difference of 9-12% 
between young men and women51,54, but no studies have been found analyzing this dif-
ference between gender in U16 and U18 players. In addition, CMJ results were consistent 
with findings by Castagna and Castellini47 in Italian players who recorded a difference of 
29% in U17 and by Helgerud et al.55 in elite Norwegian players who presented a 20 % 
difference in CMJ values. These differences between male and female players could be ex-
plained by several physical and biomechanical factors. Males present greater lean body 
mass, and are significantly taller, factors which were implicated in a greater performance, 
as sprinting which could be conditioned by the height and therefore by the stride length52. 
Sprint could also be affected by neuromuscular characteristics as muscle contraction ve-
locity which are related to sex-specific factors like electro-mechanical characteristics or 
fiber type distribution56. Sex hormones are also implicated in these differences, influenc-
ing muscle size and skeletal muscle growth, encouraging slower type-I and -IIA fibers in 
females57. On the other hand, both biomechanics and body structure are gender specific 
which could influence performance. For example, sex differences in tendon viscoelastic 
properties have been noted, being more flexible and with less hysteresis for women, which 
could explain differences in muscle function between male and female, and even affect 
jumping and sprinting58. Furthermore, puberty produces musculoskeletal changes, also 
in knee joint mechanics, with greater presence of genu valgus in women. It could result in 
a declined neuromuscular control of the knee in female which could affect coordination 
and strength59. Previous research also suggest that males are better able to control their 
CODA technique due to their hip abduction angle, which favours greater speed60. Cer-
tainly, it should be noted that both age, as well as the level of development and maturation 
Rev Esp Nutr Hum Diet. 2021; 25 (Supl. 1): e1398                                 Freely available online - OPEN ACCESS 
Nutrition for Physical Activity and Sports 
19 
Esta obra está bajo una licencia de Creative Commons Reconocimiento-NoComercial-CompartirIgual 4.0 Internacional 
This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License 
 
involve morphological and neuromuscular characteristics which influence the perfor-
mance of these tests60. The female group is U16 and could be at a different point in the 
development stage which could interfere with the results of the physical tests. Therefore, 
sprint, CODA and CMJ performances are sex-, age- and maturity-level dependent so 
coaches should consider specific trainings adapted to players’ characteristics. 
The main limitation of this study was the small sample size in each category and the het-
erogeneity between sex groups.  Because of that, future studies must cover a greater num-
ber of participants per categories or levels of play and must evaluate equal number of boys 
and girls. It would also be of interest to evaluate if differences are found for endurance 
tests as well as to relate a more exhaustive dietary profile with performance. Another lim-
itation of the present study was that eating habits, body composition and physical perfor-
mance were analyzed only at one point in the season. It would be interesting to analyze 
the evolution throughout the season in order to implement specific strategies for each 
period across the competitive season. 
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In conclusion, our results have demonstrated sex- and age- specific differences in the 
healthier dietary practices in youth of soccer players. Likewise, body composition parame-
ters were influenced by sex and age. Finally, better physical performances were found as 
age increases, except for CODA, and males exhibited higher performances in LSST, CODA 
and jumping than females.  
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